ABSTRACT
INTRODUCTION
Despite the low incidence of anaerobic bloodstream infections (4%) around the world, the mortality in anaerobic bloodstream infections has been reported between 20% and 38%. Anaerobic bloodstream infections are uncommon in the community and hospital patients. Anaerobic bacteria are usually considered as normal flora in various sites particularly over mucosal surface areas in the body. The anaerobes require anaerobic condition conditions (the absence of oxygen) to grow and they grow slowly as compared to aerobic organisms. One study from the United States reported the re-emergence of anaerobic bacteremia. The isolation of anaerobes from blood cultures is usually associated with high mortality. Anaerobic bacteria can cause multiorgan failure [1] [2] [3] [4] [5] . Majority of patients with anaerobic bloodstream infections do not receive appropriate empirical antimicrobial treatment as this infection remains unsuspected on clinical basis [6] . One study investigated the impact of inappropriate therapy, such as delay in starting antibiotic or choosing the resistant antibiotic despite availability of the results, in anaerobic bloodstream infections on mortality rates. Higher mortality rate was recorded due to inappropriate antimicrobial therapy in this study [7] . Antibiotic susceptibility testing on anaerobic organisms is Antibiotic susceptibility testing on anaerobic organisms was done by the disc diffusion method and the results were interpreted in accordance with EUCAST (The European Committee on Antimicrobial Susceptibility Testing) [10] . Antibiotic sensitivity was done by using clindamycin, amoxicillin/clavulanic acid, metronidazole, penicillin discs and E-test strips were also used on Muller-Hinton agar plates where indicated to determine the antibiotic sensitivity on anaerobes (EUCAST).
Standards / guidelines / evidence base
The antibiotic guidelines at East Sussex Healthcare Trust for the management of sepsis in patient suggest amoxicillin/clavulanic acid and gentamicin as first line therapy. It is also recommended to take microbiology specimens for culture and sensitivity before initiation of antimicrobial therapy. Alternative therapies included piperacillin/tazobactam, or meropenem or metronidazole and either vancomycin and gentamicin or vancomycin and ciprofloxacin.
RESULTS
During the study period, 106,905 blood cultures were processed in the microbiology laboratory. A total of 324 anaerobic organisms were isolated from 312 blood cultures on 310 patients (167 males), representing a positivity rate of 0.30% of total blood cultures and 2.41% of positive blood cultures (13, 425) . Approximately 76% (238 episodes) of anaerobic bacteremia occurred in >60 years old (236) patients. Figure  1 illustrates the age distribution of all patients with anaerobic blood stream infections. Table 2 . Amoxicillin/clavulanic acid, metronidazole, clindamycin remained most effective antibiotics against anaerobes with a sensitivity rate of 93%, 92%, and 81% respectively. On the contrary penicillin was least sensitive (43%) against anaerobes ( Figure 2 ). Figure 2 . Antibiotic sensitivity rates in anaerobes causing blood stream infections. [5] . Studies around the world reported the significant decline in the occurrence of anaerobic blood stream infections [11, 12] . The incidence of anaerobic bloodstream infections in this study was low (average 31/year). It accounted only 0.30% of all total blood cultures which is much lower than previous studies [1] [2] [3] . One study reported only 4% anaerobic bloodstream infections of all positive blood culture [13] . The anaerobic blood stream infections positive rate of all positive blood culture in this study was 2.4% which was lower than previous study [13] . There could be several reasons of low rate of anaerobic blood stream infections now a days such as routine bowel preparation before surgery, appropriate use of antibiotic prophylaxis and use of empirical antibiotics which are effective against anaerobes. In the past, use of anaerobic blood culture bottle was questioned in the literature. One study from Malaysia reported that facultative anaerobes and aerobes were more frequently isolated from the anaerobic bottle of blood culture set. The authors in this study recommended the use of aerobic-anaerobic pair of bottles rather than aerobic-aerobic pair of blood culture [14] . In our Trust, aerobic and anaerobic blood culture bottle are used for adults and only aerobic bottle for pediatric patients. Anaerobic blood stream infections are uncommon in children; however elderly population is at risk of this infection. In this study, 76% episode occurred in more than 60 years old patients. Antimicrobial susceptibility testing on the isolated anaerobes showed that metronidazole, amoxicillin/clavulanic acid (beta lactamase inhibitor) and clindamycin are effective against the isolated anaerobes. One study from Norway reported high sensitivity rates in anaerobes causing bloodstream infections to metronidazole, beta-lactam/beta-lactamase inhibitors and imipenem and reduced sensitivity to clindamycin and penicillin [18] . In our study, majority of the anaerobes were sensitive to betalactam/beta-lactamase inhibitors (amoxicillin/ clavulanic acid) and metronidazole. So other beta-lactam/beta-lactamase inhibitor such as piperacillin/tazobactam or carbapenems and metronidazole can be effective. These antibiotics can be used as empirically where there is suspicion of anaerobic infection. Nonspore forming Gram positive rods such as Propionibacterium spp., usually considered as a colonizer, are intrinsically resistant to metronidazole [19] . Metronidazole sensitivity rate excluding Propionibacterium spp. was much higher (99%). On the contrary penicillin was least effective (43%) against anaerobes ( Table  2 ) and our findings are consistent with previous study [18] . This means that the empirical use of penicillin is not a good option. Appropriate antimicrobial therapy in anaerobic blood stream infections remains essential to achieve desirable outcome and increase the chances of survival.
This study highlights a low rate of anaerobic bacteremia during 10 years with Bacteroides spp. as the predominant organism. Most episodes occurred in elderly population which may be due to their co-morbidities. A total of 40% episodes occurred in ED, empirical agents active against anaerobes should be considered in patients presenting with bacteremia in ED. This study also confirms that the empirical antibiotic therapy used in our Trust remains appropriate as more than 92% isolates were sensitive to amoxicillin/clavulanic acid and metronidazole.
We recommend periodic epidemiology and resistance surveillance in anaerobic bacteremia to guide empirical antibiotic therapy.
